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Abstract

Introduction: Local administration of anesthetics drugs for inferior alveolar nerve (IAN) blocking and odontectomy of the inferior third molar
could be associated with complications such as hypoesthesia in the territory innervated by the IAN. The purpose of this study was to investigate the
possible cause of hypoesthesia occurred at the distal terminal branches of the inferior alveolar nerve, which are distant from the site of intervention.
Moreover, the efficacy of low-level laser therapy (LLLT) was assessed as therapeutic approach for this type of IAN injury.

Materials and Methods: A 28-year-old patient underwent wisdom tooth odontectomy, under local anesthesia, with Articaine 4%. The surgery
took place without complications, but 7 days later, the patient complained about the sensation impairment in the distal territory of the IAN. The
condition was evaluated with the visual analogue scale (VAS) and treated with B group vitamins for the neurotrophic effect and LLLT.

Results: After 10 LLLT sessions, the condition improved, with 99% recovery of the sensitivity. This case report suggested that LLLT could be
effective in the sensation impairment of IAN induced by the local administration of anesthetic substances in large amount and high concentration,

associated with a vasoconstrictor.

Conclusion: Regardless of the cause of hypoesthesia (neurotoxicity of the anesthetic drug, vasoconstrictor effect or minimal local surgical

trauma), restitutio ad integrum can be obtained using LLLT.

Abbreviations: IAN: Inferior Alveolar Nerve; LA- local Anesthetic; LLLT- Low Level Laser Therapy

Introduction

One of the serious complications associated with the inferior
wisdom teeth removal is the injury to the inferior alveolar nerve
(IAN), and the subsequent sensation impairment in the area
corresponding to the terminal branches of the nerve. Some
authors report that the IAN injury during surgery occurred in
0.5 up to 8.4% of cases [1-3]. The sensation impairments are
usually temporary; only in less than 1% cases these changes
may be permanent [4]. Rarely, taste disturbance could occur
after local IAN anesthesia, because of the local anesthetic (LA)
on the chorda tympani nerve [5, 6]. Haas DA et al. [7] reported
that nerve injury can also occur after nonsurgical procedures
[7]. The cause is not known, but it can be one or a combination
of several factors, including: the traumatic injury to the nerve by
direct puncture with the needle, hemorrhage in the nerve sheath,
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hydrostatic pressure during injection, potential neurotoxic effect
of LA itself [8] or a hematoma pressuring on the IAN [9]. The
permanent IAN injury caused by LA injection was reported in
0.0001 to 0.01% cases, and was the second most frequent cause,
after the removal of the third molar [10].

The peripheral nerve sensory impairments are likely to be
persistent when the following conditions are associated: the injury
is severe, the patient is older, the therapy is delayed, and the injury
is closer to the nerve cell body [11]. The symptoms induced by
IAN injuries can be interpreted as hypoesthesia or paresthesia.
Hypoesthesia is a decrease in normal sensation. Paresthesia is
defined as any abnormal sensation such as: tingling, burning
pricking, or numbness; it could be accompanied by the loss of
normal sensation and often confused with hypoesthesia [12]. The
hypoestezia is one of the complications of the LA. A study on
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several commercial LA (lidocaine 2%, mepivacaine 2% and 3%,
prilocaine 3%, and articaine 4% available in cartridges), found that
articaine 4 % is more prone to induce nerve injury, than the others
[13]. The results of the study concluded that the injury was caused
by neurotoxic effect of the LA rather than by needle penetration
[13]. The study conducted by Garisto et al. [14] in the United
States concluded that paresthesia subsequent LA injection alone is
an uncommon event. The use of LA in high concentration, such as
articaine or prilocaine 4% is more likely to induce paresthesia than
lower concentration [14]. These data were consistent with reports
from other countries, such as Canada [14].

Theneurotoxicity seemstobeinfluenced by the LA concentration
and the period of nerve exposure to the LA. Concomitant neurve
trauma, ischemia or both, could potentiate the LA neurotoxic
effect [15]. After nerve damage, a series of pathophysiological
events occurrs. The nerve degeneration begins distal to the injured
site (distal stump) by Wallerian degeneration [16]; the changes
proximal to the affected site (proximal stump) involve retrograde
degeneration [17]. The first signs of degeneration appear in the
first 24 hours after nerve injury and continue during the next 1-2
weeks by proximo-distal progression [18]. The first stage in nerve
regeneration involves the macrophages and monocytes which
migrate to the injury site and phagocytose the nerve stumps: the
remnants of the axon and myelin, together with the Schwann cells
[19]. The Schwann cells also synthesize high levels of various
growth factors [20,21] and proliferate to profile the bands of
Bungner [19], thus playing an important role in nerve regeneration
after the injury. In response to nerve injury, Schwann cells undergo
rapid changes in their phenotype and their basal lamina provides
extracellular matrix for axon re-growth, a crucial process in nerve
regeneration. The regeneration begins at the proximal stump and
continues to the distal stump [19,22]. New axonal sprout grows
from the nodes of Ranvier and undergo remyelination by the
Schwann cells. The regenerating axons grow until reaching their
synaptic target to obtain functional reinnervation [19].

The neurosensory impairment of peripheral innervation
is a serious condition, not always easy to resolve. Therapeutic
approaches are based on systemic administration of neurotrophic
medication, local electrical stimulation, nerve repair surgery, the
low-level laser therapy (LLLT) and physiotherapy [23]. Depending
on the wavelength, dose, and condition of the target area, the LLLT
could induce various biological responses, including: acceleration
of tissue healing, moderation of inflammatory responses, improved
bone repair, analgesia, reduction of swelling, restoration of normal
nerve function and regulation of the immune response [23,24].
The LLLT is a bio modulatory therapy indicated for pain reduction
and tissue repair. After the LLLT irradiation at the nerve injury site,
improvement of the sensory has been reported [25].

Case Report

A 28-year-old patient was referred to the Department of
Oral Rehabilitation, Oral Health and Dental Office Management,
in March 2018, for partial inclusion of the right lower third
molar (4.8) presented in Figure 1. The tooth was removed under

local anesthesia. Three anesthesia carpets of Articaine 4% with
epinephrine 1:100000 were locally administered. Incision of the
vestibular mucosa in bayonet was performed and a trapezoidal
mucoperiosteal flap was raised. The vestibular cortical bone (2 mm
in the apical direction) was removed under continuous cooling with
a 3 mm diameter globular steel bur. The tooth luxation was initiated
using curved paired elevators and then continued by vestibulo-
oral movements using a lower third molar clamp until complete
extraction. Then, remaining dental follicle was removed from
the alveolar socket and suture in separate points with 4-0 non-
absorbable silk was performed. No complications occured during
surgery. Antibiotic (Amoxicillin 2 g/day) and anti-inflammatory
(Celecoxib 200 mg/day) drugs were prescribed for the following
five days. On the second day after surgery, the patient had fever
(38.5°C) and mouth opening limitation to 2-3cm.
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Figure 1: Orthopantomography - partial inclusion of
the right lower third molar with distal radiolucency of
the ascending ramus of the mandible; inclusion of upper

molars and multiple dental treatments
N J

After 7 days, the sutures were removed, and the patient
complained about not feeling properly the teeth on the right lower
arch; he had hypoesthesia in the IAN, more obvious on the right half
of the lower lip. The skin hypoesthesia extended from the median
line to a line corresponding to the distal surface of the first left
lower premolar. The hypoesthesia in the right menton mandible
region was tested by gently touching the skin with a cotton thread.
The patient, keeping his eyes closed, was asked how many times
he felt the touching in the right and left menton region and in the
adjacent regions. He was also asked to indicate the intensity of
tactile sensitivity in the right menton region compared with the left
one. The patient quantified the degree of sensory dysfunction on the
right menton and incisive-premolar region compared with the left
one using a VAS (visual analogue scale) scale. The delimitation of
the hypoesthesia area in the right menton region was also recorded.

The surgeon recommended neurotrophic medication: group
B vitamins (Milgamma 100 mg) for three weeks, three times per
day. After treatment, the patient felt a slight improvement. After
that, ten laser sessions were indicated using a semiconductor laser
model BTL-10 (Beautyline, Ltd, Prague, Czech Republic) with a
wavelength of 830 nm and a hand piece with convergent emission
of radiation. The energy density was 5J/cm?, at a frequency of 10Hz
and 50mW, for 50 seconds. Two sessions per week were performed.
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Results

On a VAS (Visual Analogue Scale), the quantification of the
hypoesthesia intensity started at value of 7 in menton area and of
8 in the incisive-premolar region, as presented in Figure 2. Initially,
the area of impaired sensitivity was extensive; after treatment, this
area decreased in cranial direction, as featured in Figure 3.
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Figure 2: The Visual Analogue Scale recording.
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Figure 3: The follow up of the hypoesthesia area remission
after LLLT Black - before treatment; Yellow -after the
second session; Green - after the fourth session; Blue - after

the sixth session; Pink - after the eighth session.
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Discussion

The results of this case report were similar with data from the
literature. For the right inferior wisdom tooth removal, 3 cartages
of articain 4% were used. Several studies [13-15] reported that
articain in high quantity and concentration can induce damage to the
nerve like injury during surgery. Most likely, the impaired sensation
was due to the LA toxicity [8,10,13], then to the surgery [26], since
the tooth removal presented no complications, according to the
criteria from the study of Sigron’s et al. [26]. In the present case,
the nerve injury could have been induced either by the cytotoxicity
of the anesthetic substance and/or the effect of the associated
vasoconstrictor. Interestingly, although the nerve injury was at the
mandibular foramen (Spix spine) and the surgical trauma was in
the posterior molar region, the hypoesthesia was reported at 6 cm
from the intervention site. The explanation could be the effect of
epinephrine hydrochloride which induced the vasoconstriction of
vasa nervorum.

Since the IAN branches (the distal branches such as mental
nerve and incisive nerve) are smaller in diameter, the vasa nervorum

are more susceptible to subacute ischemia. Less plausible would
be the compression mechanism of the vasa nervorum due to the
high pressure of the anesthetic at the injection site. The injured
peripheral nerves are capable of regeneration on their own due to
the activation of their intrinsic growth capacity [27]. This repairing
process does not implicate mitosis or cellular proliferation as in
other areas of the human body [28]. Therefore, the recovery of
the nerve function after peripheral nerve injury requires special
conditions, including multinutrient treatment such as the vitamin
B complex (vitamin B,, vitamin B, and vitamin B ,).

The vitamin B complex administration was proved to increase
the myelinated nerve fibers, the number of the Schwann cells and
the diameter of the axons [29]. It also increases the expression
of brain-derived neurotrophic factor (BDNF), which plays an
important role in the regeneration and functional recovery of the
peripheral nerves [30]. This process promotes the regeneration
of the myelinated nerve fibers [29]. It was shown that the best
results were achieved by a treatment with B,, 1500mcg, B, 50mg
& vitamin B, 5mg once daily for 12 weeks associated with folic
acid 5 mg, biotin 5 mg, and alpha lipoic acid 200mg. The sensation
impairment improved by 90% after the 12-week treatment [31].
The use of the LLLT could modulate the inflammatory response of
the injured tissues without side effects and might be an option for
nerve regeneration [11,32-35]. Starting with the first LLLT session,
the sensation impairment began to improve and after ten sessions
the recovery reached 99%.

Conclusion

This case report showed that a large amount of LA with a
high concentration could induce sensation impairment in the
innervation area. Moreover, the sensitivity could be improved by
LLLT treatment. Therefore, laser therapy is a useful tool for any
dentist and the treatment should be initiated as soon as possible
for a complete healing of the nerve tissue.
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